In this communication, 2 cases of water deprivation/sodium ion toxicosis in cattle are reported, illustrating the circumstances of intoxication, clinical presentation, and diagnostic approaches for this relatively uncommon syndrome.
mined with a digital pH meter. d Pathogenic Clostridial organisms were not identified after aerobic/microaerophilic culture of the ileum.
Cholinesterase values in caudate nucleus were within normal range for cattle (0.4-0.6 pH/hr). Rumen pH for 2 cows was 5.2 and 5.3, respectively. Results of electrolyte and urea nitrogen analyses are shown in Table 1 . Analyses of the available mineral supplements for sodium and ash content are shown in Table 2 .
Histopathological examination of brain tissue revealed mild diffuse cerebral edema and marked vascular dilatation and congestion, but no cerebrocortical malacia or inflammatory response.
In a second occurrence, a northeast Iowa dairyman put out 23 kg of loose salt for 70 head of lactating Holstein cows early on the morning of May 22. These cows had not had access to free-choice salt or mineral for several weeks and were described as "going wild" over the new salt. The cows were housed in a large concrete lot containing silage feed bunks, a loafing area, and an automatic water supply.
The owner found 2 cows recumbent by mid-afternoon. Most of the salt was gone. Upon arrival in the early evening, the veterinarian found 1 down cow exhibiting muscle tremors, diarrhea, and swollen rectal mucosa. This cow could rise to a dog-sitting position, but when handled, started swinging her head from side to side, fell to lateral recumbency, and beat her head on the ground. This cow was dead by 6:00 the next morning. The second cow was in sternal recumbency, somewhat depressed, and unable to get up. Both affected cows were treated with a diuretic and anti-inflammatory drugs with no immediate response. The surviving cow was rehydrated slowly by offering small amounts of water several times during the day. She got up the following afternoon and made an uneventful recovery. None of the other cows showed any clinical signs.
Necropsy of the dead cow revealed no lesions except for the presence of epicardial hemorrhages. Histopathologic examination of brain tissue revealed changes suggestive of cerebral edema and similar to those reported in the first case.
Laboratory evaluation was normal for cholinesterase activity in the caudate nucleus of the brain. Analysis for sodium yielded the following results: serum, 146 meq/liter; cerebrospinal fluid (CSF), 203 meq/liter; brain, 2,230 µg/g. For comparative purposes, aqueous humor was collected from 5 additional bovine submissions where the history included acute clinical signs and sudden death. Sodium analysis revealed a sodium range of 132-156 meq/liter from among 8 animals as shown in Table 3 .
Water deprivation or sodium ion toxicosis is relatively uncommon in cattle, but can result in acute illness with high morbidity and mortality. Since feed and water changes are often part of the history, there may be suspicions that toxicosis is related to the diet. Diagnosis has traditionally been Table 1 . Chemical analyses of tissues from cattle suspected of Table 3 . Range of sodium in aqueous humor of cattle with acute water deprivation/sodium ion toxicosis (case 1).
toxicoses other than water deprivation. and characteristic cerebral eosinophilia or brain lesions. 8, 9, 10, 12 Therefore, some basis of positive association of sodium with a laboratory analysis is essential in confirming the diagnosis. Elevated brain and cerebrospinal fluid sodium has been recognized as a means of confirming water deprivation/sodium ion toxicosis in swine. 6 based on a combination of historical and pathological evidence. Little information is available about the perturbations of sodium in tissues or body fluids, although calves fed milk replacer with high salt content had mean serum sodium concentrations above 200 meq/liter. 8 Unfortunately, live animals are often not available for sampling. In some cases, referrals to diagnostic laboratories may include only body fluids such as ocular fluids, especially if urea or nitrate toxicosis is suspected following acute losses. While elevated CSF sodium has been an adjunct to diagnosis in swine, postmortem CSF samples can be difficult to collect and may be contaminated by blood. In these cases, reliable use of ocular fluids would be a useful adjunct to diagnosis.
Concentration of salt or chloride in rumen has been suggested to be an indicator of sodium ion toxicosis, with 0.5% salt as a diagnostic level. 8 Salt concentration in rumen contents can vary greatly depending on rehydration prior to sampling, and possibly depending on the source of the excess salt and degree of water deprivation.
The 2 cases reported illustrate the value of utilizing as many sources of specimens as possible for analysis. For both cases, the brain lesions were equivocal and could not be used to confirm diagnosis. Others have reported cerebrocortical necrosis or polioencephalomalacia in cattle consuming high salinity waters. 7 Unlike swine and poultry, sodium toxicosis in cattle and sheep does not consistently produce marked
In the first case, brain and aqueous humor were elevated well above the expected normal range. One CSF sample, although elevated, was only moderately higher than the expected serum range of 132-152 meq/liter. In the second case, 2 CSF values were much higher than the serum values, and the brain sodium was moderately elevated above expected values of 650-1,620 µg/g of wet tissues. Thus, in the dairy herd described, the serum and cerebrospinal fluid sodium ratio was supportive of a diagnosis, as reported for swine. 6 Numerous investigators have indicated that aqueous or vitreous humor is a good postmortem specimen for certain electrolytes and for urea nitrogen and nitrate. 1, 3, 5 The changes in postmortem ocular fluid electrolytes, glucose, and urea have previously been reported for cattle. Sodium does not change appreciably with advancing postmortem autolysis, thus providing a stable reservoir reflecting sodium concentration at time of death. 5 Differences between aqueous humor and vitreous humor sodium are minor (3% in fresh samples and 7% in samples held 24 hours at 4 C). 2 In addition, ocular fluid sodium is reported to be approximately 95% of the serum sodium value. 5 Table 2 . Sodium and ash content of mineral supplements fed to cows with suspected sodium ion toxicosis (case 1).
Comparison of sodium data from a random selection of acute bovine diagnoses (Table 3) indicates no tendency for elevated sodium associated with several other toxicologic causes of acute clinical signs and death. Additional sampling from animals with a wide range of acute syndromes would add to the database for response of brain, rumen content, CSF, and ocular fluid sodium and increase the reliability of ocular fluid sodium in differential diagnosis.
The factors and specimens described in these 2 field cases can be useful adjuncts to diagnosis of bovine sodium toxicosis or water deprivation when other diagnostic evidence is equivocal or unavailable.
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